Polynuclear iron catalysts are interesting materials because of their novel properties. In the future they may help to replace high cost and hazardous heavy metal catalysts by efficient, non toxic and economic iron compounds. In this work, we present some preliminary results on a novel polynuclear oxo-bridged iron catalyst. The chemical environment of the metal species (Fe) was studied under Gif-type conditions (Fe catalyst/Zn/O 2 in pyridine/acetic acid) with cyclohexene as substrate. Such Gif-type catalysts are able to catalyse the selective oxidation of alkanes and alkenes. The characterization was done by Mössbauer spectroscopy and nuclear inelastic scattering. In order to identify the intermediate species during the reaction (selective oxidation using molecular O 2 ), a freeze-quench technique was used. This also helps to understand the kinetics of the chemical reaction.
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Introduction
Selective catalytic oxidation using molecular O 2 is highly promising for the synthesis of complex natural products and pharmaceutically active agents. Recent developments in catalysis aim at the optimization of yield, turnover frequency and selectivity, as well of the sustainability of the entire processes. For the latter reason, it is desired to replace expensive heavy metal catalysts by materials containing economic, nontoxic iron within their active centre. Recently, iron compounds have gained much attention as catalysts for the oxidation of organic substrates [1] . First successes were reported on the polymerization and oligomerisation of ethylene [2, 3], the sulphide oxidation by H 2 O 2 [4] and the hydrogenation and hydrosilation of olefins and alkenes [5] .
In this paper we report first results obtained from Mössbauer spectroscopy (MS) and Nuclear Inelastic Scattering (NIS) of synchrotron radiation on the selective alkene oxidation using molecular O 2 and a novel polynuclear iron catalyst. On the basis of the analytical data obtained from electrospray ionization -mass spectrometer, elemental analysis, IR spectroscopy and EXAFS, the iron complex is an oxo-triiron, reasonably a central planar Fe 3 (μ-O) unit with three pyridine-2,6dicarboxylate ligands (see Fig. 1 ).
Sample preparations
The trinuclear complex is prepared from Fe(NO 3 ) 3 ·9H 2 O using appropriate ligand (V. Rabe, et al. in preparation) . The active catalyst was prepared by adding 61 mg of trinuclear complex to 131 mg of Zn powder, 230 μl of acetic acid and 2.8 ml of pyridine. To find out the influence of substrate, 0.5 ml of cyclohexene was then added. All reactions were performed under inert gas (N 2 ). One sample was also prepared without substrate and in the presence of O 2 . Then by freeze-quench technique (see Section 3), three samples at different reaction times are made. The reaction is shown
